The genus Ambrosiozyma is unique among ascomycetous yeasts because most presently assigned species form true hyphae with septa that are dolipore-like (van der Walt, 1972; Endoh et al., 2008a; Kurtzman, 2011; present study) . Many of the species have been isolated from ambrosia beetles, hence the origin of the genus name. Members of the Ambrosiozyma clade appear worldwide in distribution with species reported from South Africa (van der Walt, 1972) , Europe (Smith, 2011) , South America (Ramírez & González, 1984) , North America (Smith, 2011) and Asia (Endoh et al., 2011; Nakase et al., 2011) . Multigene phylogenetic analyses have placed Ambrosiozyma as an early diverging member in a clade that includes the genera Pichia, Ogataea, Kregervanrija and Saturnispora (Kurtzman & Robnett, 2010 , 2013 . Included in the Ambrosiozyma clade are several non-ascospore-forming species that are classified as Candida kashinagacola, Candida llanquihuensis, Candida maleeae, Candida pseudovanderkliftii and Candida vanderkliftii. Nearly all of these Candida species are associated with ambrosia beetles (Endoh et al., 2011; Nakase et al., 2011) .
The objective of the present study was to describe a novel species of Ambrosiozyma, Ambrosiozyma oregonensis sp. nov., and to re-examine the phylogenetic placement of five species of Candida that were shown from D1/D2 largesubunit (LSU) rRNA gene sequence analysis to be closely related to species of Ambrosiozyma (Kurtzman & Robnett, 1998; Endoh et al., 2008b; Nakase et al., 2011) . As we will report, the Ambrosiozyma clade appears monophyletic from multigene analysis, and this has prompted the proposed reassignment of the five Candida species to the genus Ambrosiozyma in accordance with the recently adopted International Code of Nomenclature for Algae, Fungi, and Plants (Melbourne Code) (McNeill, 2012 
Phenotypic characterization of strains
Strains of species examined in this study are listed in Table  1 with GenBank accession numbers for the genes sequenced. Microscopic examination and determination of physiological reactions were by standard methods with growth tests conducted in liquid media after incubation for 4 weeks at 25 u C. The composition of all culture media used is given in Kurtzman et al. (2011) . To determine whether the proposed novel ascosporic species is homothallic or heterothallic, single ascospore isolations were made with a de Fonbrune micromanipulator and the resulting colonies were examined for ascosporulation.
DNA isolation and phylogenetic analysis
Methods for DNA isolation and sequencing of nuclear genes for LSU rRNA, small-subunit (SSU) rRNA, translation elongation factor-1a (EF-1a), and RNA polymerase II subunits B1 (RPB1) and B2 (RPB2) were as reported previously (Kurtzman & Robnett, 1998 , 2003 , 2013 . Briefly, freeze-dried cells from 48 h YM agar grown cultures were broken in a Bullet Blender (Next Advance) using 0.1 mm glass beads, and the cells were then suspended in 26 CTAB buffer (1 M Tris/HCl, pH 8.4, 10 ml; 5 M NaCl, 28 ml; 0.5 M EDTA, pH 8.0, 5 ml; CTAB, 2 g; H 2 O to 100 ml). Beads and cell debris were removed by centrifugation and the DNA was precipitated from the supernatant. Following DNA isolation, regions for each of the genes to be sequenced were amplified by PCR and the resulting amplicons were sequenced using the ABI BigDye Terminator Cycle Sequencing kit (Applied Biosystems) and an ABI 3730 automated DNA gene analyser according to the manufacturer's instructions. Gene lengths of approximately 600-1000 nt were amplified with overlap between sections and then edited and assembled as a complete sequence.
For phylogenetic analysis, sequences were aligned using Muscle, which is included in MEGA software package, version 5 (Tamura et al., 2011) , and the alignments were visually adjusted. Gene sequences were analysed individually and in various combinations. Additionally, phylogenetic analysis of amino acid sequences was undertaken for the three protein coding genes. Nucleotide sequences were translated to amino acid sequences using the 'One to Three' program of Stothard (2000;  http://bioinformatics. org/sms2/three_to_one.html). Phylogenetic relatedness among species was determined from the maximumlikelihood (ML), maximum-parsimony (MP) and neighbour-joining (NJ) programs included in MEGA. Bootstrap support was determined from 1000 replicates. DGene sequences and length of aligned sequence (bp) for: D1/D2, domains 1 and 2 of nuclear LSU rRNA (613); SSU, nuclear small-subunit rRNA (1766); EF-1a, translation elongation factor 1-a (897); RPB1, RNA polymerase II subunit B1 (2822); RPB2, RNA polymerase II subunit B2 (2395). GenBank accession numbers for reference species included in phylogenetic analyses were given by Kurtzman and Robnett (2013 T and C. vanderkliftii NRRL Y-63633 T gave the following levels of similarity: D1/D2 LSU, 3.7 % (21/ 565); SSU, 0.77 % (9 substitutions, 4 indels/1699); EF-1a, 6.6 % (56 substitutions, 3 indels/897); RPB1, 13.8 % (391/ 2827); RPB2, 13.5 % (270/1995). This comparison suggests that nucleotide substitution rates are similar for the two subclades of Ambrosiozyma. Phylogenetic trees derived from analysis by ML (Fig. S1 ), MP and NJ of concatenated amino acid sequences from the three protein coding genes are similar to the D1/D2 SSU rRNA gene tree (Fig. 1) . The basal node of the clade has strong support (100 %) and terminal nodes are highly supported, but one of the internal nodes still has weak support. Internal support may be compromised by an unrecognized conflict in the data. One source of conflict appears to be saturation of the third position in amino acid codons. Paralogy might also be a source of conflict, but close species relationships are similar for each of the gene sequences analysed, suggesting that paralogy is unlikely. Despite weak support for three internal nodes in the rRNA gene tree (Fig. 1) and one weak internal node in the amino acid tree (Fig. S1 available in IJSEM Online), the Ambrosiozyma clade has strong basal support and appears to be a monophyletic lineage.
Many of the recognized species of the genus Ambrosiozyma share the unusual character of hyphae with dolipore-like septa. These septa can be recognized under the light microscope as having a bead-like central thickening. The species of Candida included in the Ambrosiozyma clade tend to cluster and none is known to form true hyphae with dolipore-like septa. Of ascosporous species, Ambrosiozyma angophorae is phenotypically similar to the Candida species because it does not form hyphae with dolipore-like septa. However, this species is not a member of the Candida subclade (Figs 1 and S1 ). Inspection of diagnostic growth reactions presented in Table 2 does not indicate any unique physiological characters for subclades within the Ambrosiozyma clade.
An earlier phylogenetic analysis of the Ambrosiozyma clade determined with concatenated gene sequences from LSU rRNA, SSU rRNA, EF-1a and mitochondrial SSU rRNA also placed A. angophorae within the Ambrosiozyma clade and showed C. llanquihuensis to be a well-supported basal member of the clade (Kurtzman & Robnett, 2010) . For reference, Ogataea minuta NRRL Y-411 T , the type species of the genus Ogataea, was included in the present analysis (Figs 1 and S1 ). However, inclusion of this single species of Ogataea does not convey the large separation between Ogataea and Ambrosiozyma that is shown when the majority of Ogataea species are included in an analysis ( Fig. 1 ; Kurtzman & Robnett, 2010) .
New taxa
The phylogenetic analyses and phenotypic comparisons presented support the monophyly of Ambrosiozyma and related Candida species. In addition to the following novel species description, we suggest that the above-mentioned species of Candida be transferred to Ambrosiozyma to comply with the recently adopted International Code of Nomenclature for Algae, Fungi, and Plants (Melbourne Code) (McNeill, 2012) , which states that fungi may have only one name. Because these Candida species are not closely related to Candida tropicalis, the type species of the genus Candida, they must be reassigned and this reassignment is to the genus Ambrosiozyma, of which they are phylogenetically related members. The designation forma asexualis (f.a.) is included in the new combination descriptions for the Candida species, as recommended by Lachance (2012) , because a sexual state has not yet been found.
Description of Ambrosiozyma oregonensis
Kurtzman & Robnett sp. nov.
Ambrosiozyma oregonensis (or.e.gon.en9sis. N.L. fem. adj. oregonensis of or belonging to Oregon, referring to the geographical origin of the type strain).
Species characterization is based on the two known strains, NRRL Y-6106
T and NRRL YB-4169. After 3 days on YM agar at 25 uC, cells are spherical to elongate (2-4.563-8 mm), divide by multilateral budding, and occur singly and in pairs (Fig. 2a) . Colonies are dull to slightly glistening, white, butyrous to mycelial in texture with hyphal outgrowths. After 7 days at 25 u C, pseudohyphae and true hyphae form under the coverglass on a Dalmau plate with yeast morphology agar (Fig. 2b, c) . True hyphae may be somewhat constricted at the septa, and some of the septa appear slightly thickened at the centre, indicating the presence of dolipore-like structures that occur in the hyphae of certain other species of Ambrosiozyma (Fig. 2c) . Aerobic growth on morphology agar is dull, white and butyrous with a fringe of hyphae. Strains NRRL Y-6106 T and NRRL YB-4169 form ascospores abundantly on YM and 5 % malt extract agars after 4-7 days at 25 u C. Asci are unconjugated, produce four hat-shaped ascospores and deliquesce at maturity. Asci are often arranged in end-toend pairs (Fig. 2d) . Random single ascospore isolates (viability, 11 of 24) obtained by micromanipulation from strain NRRL Y-6106 T form ascosporogenous colonies, which suggests that the species is homothallic. In sugar fermentation tests, glucose and trehalose give a delayed (10 days) but strong fermentation, whereas galactose, maltose, sucrose, lactose and raffinose are not fermented. Growth occurs on the following carbon sources: glucose, Basionym: Candida llanquihuensis C. Ramírez & A. González (1984) . Mycopathologia 88: 90.
Type strain: NRRL Y-17657 T (5CBS 8182 T ). Smith (2011) and the present study. DThe species pairs A. cicatricosa/A. monospora and A. platypodis/A. oregonensis cannot be distinguished from one another based on either the above physiological reactions or the complete set of growth tests commonly used in yeast taxonomy. Smith (2011) suggested that A. cicatricosa and A. monospora might be separated based on growth reactions on 2-keto-gluconate. With transfer of the preceding species of Candida to Ambrosiozyma, the description of the genus Ambrosiozyma is emended to reflect the resulting changes in phenotypic characters now displayed by members of this clade.
Emended description of Ambrosiozyma van der Walt emend. Kurtzman & Robnett
Asexual reproduction is by multilateral budding of yeast cells. Some species form pseudohyphae as well as true hyphae with blastoconidia. Hyphal septa may have a central plugged pore surrounded by a thickening of the wall (dolipore-like septum). In light microscopy, the plugged pore appears as a small bead-like thickening in the middle of the septum. Sexual reproduction, where known, results from formation of asci that generally arise from hyphae and that produce one to four hat-shaped ascospores. Asci become deliquescent for most species. Sugars are usually fermented, but often slowly and weakly. Nitrate is assimilated by some species. Where known, the major ubiquinone is coenzyme Q-7, and the diazonium blue B reaction is negative.
Phylogenetic placement: Saccharomycetales, Saccharomycotina
Most species of the Ambrosiozyma clade can be separated based on their reactions on the standard fermentation and growth tests used for yeast taxonomy (Table 2) . However, A. oregonensis and A. platypodis are unresolved by these tests, and this may also be true for Ambrosiozyma cicatricosa and Ambrosiozyma monospora (Smith, 2011) . Consequently, gene sequence comparisons are needed for accurate species identification.
